Preservation of national gene pool requires the maintenance of quality standards of life including healthy nutrition. In this relation there is a particular public concern about the use of antibiotic growth promoters (AGPs) as an essential part of intensive technologies of animal production, the remnant of the past when it was a commonplace. WHO reported the constant growth of microbial resistance partly due to the transfer of AGPs into animal food products; it could enhance the distribution of bacteria resistant to antibacterial drugs and drug-resistant diseases hazardous for human race. The distribution of these infections among animals (especially breeding flocks) is also hazardous. This hazard is probably underestimated as a result of the lack of knowledge on composition and possible changes in animal and human microbiome including microorganisms undetectable by classic microbiological methods but forming the basis of the microbiota. Another underestimated possibility is the transfer of beneficial biologically active substances to human via animal food products when undesirable ingredients of animal feeds are simply substituted by harmless and biologically active ones, while more costly approaches to production of functional animal foodstuffs are widely discussed. Problem solving must be rapid, economically and biologically effective and safest for human, animals, and environment. In our trials conducted on 3 groups of Cobb-500 broiler chicks (from 1 to 35 days of age) the possibility of substitution of feed additive Vinivet for AGPs in diets for broiler chicks was studied. This additive based on apicultural products, i.e. bee-bread (ambrosia) and slumgum, was produced by no-waste technology (JSC Rusoborotexport, Kazan, Russia) preserving biologically active compounds from these products. It was found that inclusion of Vinivet into broiler diets (5000 ppm) improved live bodyweight in group 3 compared to control group 1 (no Vinivet) by 0.61 and 0.86 % at 28 and 35 days of age, respectively; feed conversion rate (FCR) in group 3 was better by 3.15 % compared to control. AGP Stafac 110 (Phibro Animal Health Corp., USA) fed to group 2 (180 ppm) was found to improve growth rate of broilers compared to groups 1 and 3. Live bodyweight in group 2 was higher than in control at 6, 14, 21, 28 and 35 days of age by 2.63; 1.99; 3.22; 0.51 and 2.04 %, respectively, while FCR in group 2 was better by 3.53 %. The analysis of intestinal microbiota with the use of T-RFLP (Terminal Restriction Fragment Length Polymorphism) method showed substantial decline in pathogenic and opportunistic populations in broilers of Vinivet-fed group 3. The counts of Staphylococcaceae, Fusobacterium spp., Pertococcaceae and Pasteurellaceae were significantly lower compared to control (by 0.91; 0.79; 1.85 and 3.37 %, respectively) while total count of cellulolytic bacteria was higher by 7.94 %. Histological study of liver and intestine showed structural changes in small intestine of Vinivet-fed broilers improving its absorbing ability, barrier and motor functions. The height of intestinal villi in group 3 was significantly higher compared to control, density and depth of crypts were higher as well as the total absorbing surface area. To the contrary, in Stafac-fed group 2 the decrease in thickness of mucosa of intestinal wall was found which could mean the decrease in intestinal functionality. The activation of trophic processes in liver was also found in Vinivet-fed broilers. The histological analysis of liver showed the absence of hepatotoxic effect of Vinivet for broilers. The results of our trial proved Vinivet to be a promising 213
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Preservation of national gene pool requires the maintenance of quality standards of life including healthy nutrition. In this relation there is a particular public concern about the use of antibiotic growth promoters (AGPs) as an essential part of intensive technologies of animal production, the remnant of the past when it was a commonplace. WHO reported the constant growth of microbial resistance partly due to the transfer of AGPs into animal food products; it could enhance the distribution of bacteria resistant to antibacterial drugs and drug-resistant diseases hazardous for human race. The distribution of these infections among animals (especially breeding flocks) is also hazardous. This hazard is probably underestimated as a result of the lack of knowledge on composition and possible changes in animal and human microbiome including microorganisms undetectable by classic microbiological methods but forming the basis of the microbiota. Another underestimated possibility is the transfer of beneficial biologically active substances to human via animal food products when undesirable ingredients of animal feeds are simply substituted by harmless and biologically active ones, while more costly approaches to production of functional animal foodstuffs are widely discussed. Problem solving must be rapid, economically and biologically effective and safest for human, animals, and environment. In our trials conducted on 3 groups of Cobb-500 broiler chicks (from 1 to 35 days of age) the possibility of substitution of feed additive Vinivet for AGPs in diets for broiler chicks was studied. This additive based on apicultural products, i.e. bee-bread (ambrosia) and slumgum, was produced by no-waste technology (JSC Rusoborotexport, Kazan, Russia) preserving biologically active compounds from these products. It was found that inclusion of Vinivet into broiler diets (5000 ppm) improved live bodyweight in group 3 compared to control group 1 (no Vinivet) by 0.61 and 0.86 % at 28 and 35 days of age, respectively; feed conversion rate (FCR) in group 3 was better by 3.15 % compared to control. AGP Stafac 110 (Phibro Animal Health Corp., USA) fed to group 2 (180 ppm) was found to improve growth rate of broilers compared to groups 1 and 3. Live bodyweight in group 2 was higher than in control at 6, 14, 21, 28 and 35 days of age by 2.63; 1.99; 3.22; 0.51 and 2.04 %, respectively, while FCR in group 2 was better by 3.53 %. The analysis of intestinal microbiota with the use of T-RFLP (Terminal Restriction Fragment Length Polymorphism) method showed substantial decline in pathogenic and opportunistic populations in broilers of Vinivet-fed group 3. The counts of Staphylococcaceae, Fusobacterium spp., Pertococcaceae and Pasteurellaceae were significantly lower compared to control (by 0.91; 0.79; 1.85 and 3.37 %, respectively) while total count of cellulolytic bacteria was higher by 7.94 %. Histological study of liver and intestine showed structural changes in small intestine of Vinivet-fed broilers improving its absorbing ability, barrier and motor functions. The height of intestinal villi in group 3 was significantly higher compared to control, density and depth of crypts were higher as well as the total absorbing surface area. To the contrary, in Stafac-fed group 2 the decrease in thickness of mucosa of intestinal wall was found which could mean the decrease in intestinal functionality. The activation of trophic processes in liver was also found in Vinivet-fed broilers. The histological analysis of liver showed the absence of hepatotoxic effect of Vinivet for broilers. The results of our trial proved Vinivet to be a promising and safe feed additive for poultry.
Keywords: broiler chicks, antibiotic growth promoters, productivity, apicultural products Increasing production, improving quality and reducing the cost of eggs and meat are the most important objectives of poultry. Currently, much attention is paid to provide people with functional food, as nutrition is one of the most important factors in healthy lifestyle and gene pool maintaining. Proper nutrition helps to prevent diseases and prolong life, increases the ability to resist the adverse agents, and provides normal growth and development of children. The dietary properties of poultry products in combination with their enrichment with biologically active components allow controlling essential nutrient levels in consistence with medical and biological requirements. The demand for highquality and environmentally friendly products is increasing [1] [2] [3] .
An approach in the functional nutrition concept supposes to limit the use of feed antibiotics in poultry to produce safe meat and eggs without residual amounts of antibiotics [4, 5] . The World Health Organization (WHO) notes the growing microbial resistance (including that due to the transition of antibiotics in animal production and human consumption, consequently), which may result in the spread of bacteria resistant to antibacterial agents and drug-resistant infections that pose a threat to humanity [6] [7] [8] . A not less risk lies in the spread of such infections in livestock, in breeding stock especially.
Possibly, the threat is underestimated greatly, since the composition and changes in microbiome have not been actually studied in animals and humans. Thus, it is generally believed that the gastrointestinal tract (GIT) of avian embryos is sterile [9] [10] [11] [12] , and the formation of digestive system microbiocenosis occurs after hatching as a result of contacts with the environment [13] [14] [15] . However, there is evidence obtained by the methods of classical microbiology [16] and using real-time PCR [17] which indicates the ability of microorganisms to colonize the digestive tract of poultry embryos.
Renewable low-demand apicultural products containing an extensive range of vitamins, amino acids, macro-, and micronutrients are a promising source of raw materials for feed additives with a diversified action [18] [19] [20] , so that they can be natural physiological and biochemical stimulators in poultry, contributing to the improvement of palatability and ecological purity of the final product. It is noteworthy that the bactericidal properties of honey, pollen, propolis have been investigated extensively [21] , while the similar effect of slumgum, a byproduct, not been studied actually.
We first demonstrated the possibility of substituting antibiotic growth promoter (AGP) Stafac 110 (Phibro Animal Health Corp., USA) widely used in Russian industrial poultry by the feed additive Vinivet (Rusoborotexport LLC, Kazan, Russia) based on apicultural product. This additive was found not to be inferior to the antibiotic for the parameters studied (microflora composition of intestinal blind processes in chickens, gastrointestinal tract and liver micromorphology) while also helping to increase poultry growth rate.
Our purpose was to compare biostimulatory and bactericidal effects of Vinivet feed additive and AGP.
Technique. Three groups of Cobb-500 broiler chickens from 1 to 35 days of age (FSUE Zagorskoe EPH VNITIP vivarium, Moscow Province) were fed ad libitum with dry complete feed according to recommended standards (AllRussian Scientific Research and Technology Poultry Institute -VNITIP, 2014) [22] . In control group 1 a balanced complete feed (basic diet -BD) was used. Group 2 poultry within the observation period were fed similar diet supple-mented with AGP Stafac 110 (Phibro Animal Health Corp., USA) at a dose of 180 g/t of complete feed as recommended by manufacturer, and in experimental group 3 the antibiotics were replaced by apiculture product based feed additive Vinivet (Rusoborotexport LLC, Kazan, Russia) at a dose of 5 kg/t of complete feed. In the first 3 days, the broilers of all groups were given the same pre-start complete feed, further fed according to the experimental scheme. Veterinary measures were in accordance with the vaccination plan accepted at the farm. Broilers were kept in R15 cages (Germany), 35 broilers in each group with no gender separation. Housing conditions complied with VNITIP recommendations. Feed was given manually.
Main zootechnical parameters recorded were live bodyweight at the age of 7, 21, and 35 days (individual weighing), mortality rate, and average daily weight gain. Feed conversion rate per 1 kg of live weight gain were calculated, and the levels of vitamins and carotenoids in the liver, chemical composition of the liver, pectoral and femoral muscles were assayed by conventional methods [23] .
35-Day-aged (n = 21) broilers were used for histological studies. Liver and disemboweled intestinal canal were sampled within 1 h after slaughter and fixed in 10 % formalin for one day. After washing in running water, samples were dehydrated in alcohol (70-96 %). Paraffin-embedded tissue sections were prepared using a HM-325 universal automated microtome (Microm international GmbH, Germany). General morphology was studied using a light microscope (Nikon, Japan) after staining with hematoxylin and eosin. Photomicrography and microscopic morphometry with statistical processing were performed using certified ImageScope C microscope combined image analysis software (Systems for Microscopy and Analysis LLC, Russia).
Cecum microbiota was studied using T-RFLP (Terminal Restriction Fragment Length Polymorphism) analysis [24] .
Statistical processing of zootechnical parameters and T-RFLP-analysis data was performed by standard methods [25] .
Results. It is noteworthy that zootechnical parameters in the course of the experiment were high: in all the groups loss of broilers through natural death was not registered and the feed per unit of gain (feed efficiency) complied with general standards not exceeding 1.6 kg per 1 kg. Average daily weight gain in control broilers was 60.21 g ( Table 1 ).
The obtained data showed AGP Stafac 110 to provide higher growth rate. Thus, the live weight in group 2 broilers exceeded control at the ages of 6, 14, 21 and 28 days by 2.63, 1.99, 3.22, and 0.51 %, respectively, and by the end of growing period, the difference in average live weight in groups 2 and 1 was 2.04 %. In this, feed conversion rate was better compared to control (by 3.53 %).
Our data are consistent with the results of numerous studies [26] which prove that the use of antibiotic growth promoters, due to inhibition of gastrointestinal tract (GIT) pathogenic microflora, not only contributes to poultry survival rate, but also has a growth stimulating effect in chicken which is especially noticeable in their early stages.
Apicultural products are known to have a pronounced antibiotic effect on gastrointestinal pathogenic microflora [21] . However, their efficiency is still inferior to antibiotic growth promoters, as evidenced by the zootechnical parameters we obtained in the experiment. In fact, AGP Stafac 110 at a dose of 180 g/t improved live weight in group 2 broilers compared both to the parameters of control and Vinivet-fed (5 kg/t of feed) groups.
Despite the lower efficiency of Vinivet additive, its application in a dose of 5 kg/t still had a growth promoting effect on broilers. Group 3 chicken live weight was by 0.61 and 0.86 % greater compared to control at the age of 28 and 35 days (differences in male chickens were significant at ð < 0.05), and feed consumption per 1 kg gain was 3.15 % lower, which confirms the usefulness of Vinivet in feeding meat poultry. In the early growing (at the age of 14 and 28 days), Vinivet use resulted in a slight growth retardation (3.38 and 0.58 %, respectively) in group 3 broilers compared to control. and Vinivet (Rusoborotexport LLC, Kazan, Russia) at the doses of 180 g/t and 5 kg/t, respectively. According to the method used, the differences are considered significant if the difference in the levels of vitamins A and E exceeds 20 % and 15 % for vitamin B 2 and carotenoids, i.e. there was a significant decrease in vitamin E and carotenoids levels in group 2.
It was found ( Table 2 ) that the use of additives with an antiseptic effect may result in decreased vitamin deposition in broiler liver. Thus, vitamin E and carotenoids levels in group 2 broilers treated with Stafac 110 antibiotic reduced significantly compared to control (by 37.70 and 35.40 %, respectively), while with the use of feed additive Vinivet, the differences in vitamin A and B 2 deposition did not exceeded the method error (11.80 and 6.12 %, respectively), and accumulation of vitamin E and carotenoids increased slightly (by 9.02 and 1.71 %, respectively) which indicates a decrease in the negative impact of this natural antiseptic on GIT microbial community in group 3 broilers.
T-RFLP-analysis of intestinal microbiota demonstrated a substantial decrease of pathogenic and opportunistic microoranisms in broiler cecum in Vinivetfed group. The counts of Staphylococcaceae, Fusobacterium sp., Pertococcaceae, and Pasteurellaceae decreased significantly (p  0.05) by 0.91; 0.79; 1.85, and 3.37 % compared to control, while total count of cellulolytic bacteria was higher by 7.94 % (Table 3) .
Light-optical histological study of intestinal wall showed the presence of common structural organization features in all the groups studied; the intestinal wall was differentiated into a number of layers: mucous (inner) layer which consists of epithelial cover, lamina propria, muscularis mucosa, and submucosal layer; muscle (intermediate) layer consists of two layers of smooth muscle cells (inner circular and outer longitudinal muscles); serous (outer) layer which includes mesothelial cells and a connective tissue formation (Fig. 1-3, A, B) . Micromorphologically, in the liver there were hepatocyte rows separated by blood capillaries with a clear differentiation of the central vein and hepatic triads ( Fig. 1-3, B) .
In group 3 chickens fed basic diet supplemented with natural apicultural based product, the structural changes improving the absorbing capacity, barrier and motor functions were identified in the small intestine. They included a significant (p  0.05) increase in mucosal thickness, lengthened intestinal villi, greater crypt density and depth, increased total absorptive surface area (Fig. 3 , À, Table 4 ). In Stafac 110-fed group 2, mucosal thickness was decreased which may indicate a decrease in intestinal functionality (Fig. 2, 3, A, B) .
Micromorphological analysis of intestinal muscular membrane revealed its thickening in experimental groups versus control (in particular, by 40.3 % in the small intestine and by 30.1% in large intestine in group 3) indicating its motor function enhancement in chickens fed basic diet supplemented with feed additive Vinivet.
No significant intergroup differences were found in the thickness of intestinal serous membrane.
In group 3 chickens, liver parenchyma was penetrated with a larger number of blood capillaries closely associated with hepatic beams, a moderate blood supply was characteristic of it, no destructive changes were found in the liver (Fig. 3, C) . Thus, activation of trophic processes in the liver caused by supplementing diet with Vinivet was not followed by toxic effects on the liver tissue as evidenced by its structure and suggests safety of the study product in poultry when used as a feed additive. Our results are consistent with the data on activating the functions of hepatocytes and immune cells of the liver stroma, and on improving the state of glandular stomach tissue in turkeys with the use of the diet supplemented with feed additive Vinivet [21] . Thus, histological studies and GIT microflora analysis in broilers are consistent with zootechnical parameters and indicate that apicultural product based feed additive Vinivet has growth stimulating effects due to providing a complex of biologically active substances. It influences beneficially on the gastrointestinal tract, increases absorptive surface area of the small intestine mucosa due to elongation of the villi and deepening of wrinkling and crypts, and thickening of the large intestine muscle mebrane. Moreover, the product possess antiseptic properties, therefore it can be used to substitute antibiotic growth promoters in broilers.
R E F E R E N C E S

